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(54) SUBSTRATE TREATMENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate 
treatment device which removes an ammonia component 
while saving a the impurity removing liquid and 
conserving energy and is excellent in maintainability. 
SOLUTION: A coating/developing system 1 comprises a 
removal unit 72 into which air recovered from inside a 
space O is introduced: an air/liquid contact space S 
formed in this removal unit 72 is provided with many 
porous teflon tubes 1 04 through which pure water 
circulates. Am ammonia component in air is melted into 
the pure water via micropores formed in the teflon tubes 
104. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate processor which is equipment which performs predetermined processing 
in predetermined space to a substrate, is equipped with the stripper which removes the impurity 
contained in the air supplied in said predetermined space, and is characterized by preparing the 
circulation member of the porosity to which impurity removal liquid circulates in the gas-liquid- 
contact space formed in this stripper [claim 2] The substrate processor according to claim 1 
characterized by forming the temperature-and-humidity adjusting device which adjusts the 
temperature and humidity of air from which the impurity was removed by said stripper. 
[Claim 3] It is a substrate processor to claim 1 characterized by being the configuration which 
collects a part of air in said predetermined space, introduces into said stripper, and is again 
circulated in said predetermined space, or 2. 

[Claim 4] The substrate processor according to claim 1 , 2, or 3 characterized by being the 
configuration through which collects some impurity removal liquid [ at least ] which passed said 
stripper, and said stripper is made to circulate again. 

[Claim 5] Said stripper is a substrate processor according to claim 1, 2, 3, or 4 which arranges up 
the sending-out header to which impurity removal liquid is sent out, and is characterized by 
being the configuration of having connected said circulation member between these inflow 
header and the outflow header while arranging caudad the introductory header into which 
impurity removal liquid is made to introduce. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate processor for performing liquid 
processing and heat treatment to substrates, such as for example, a LCD substrate and a semi- 
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conductor wafer. 
[0002] 

[Description of the Prior Art] For example, in photoresist down stream processing in a semi- 
conductor manufacture process, after applying resist liquid to substrate front faces, such as a 
semi-conductor wafer (henceforth a "wafer"), forming the resist film and exposing a 
predetermined pattern, the development of the developer is supplied and carried out to this 
wafer. In performing these processings of a series of, the spreading development system is used 
from the former. This spreading development system is equipped with various processors, such 
as a heat treatment equipment which heat-treats a wafer, a resist coater which applies and 
processes resist liquid to a wafer, and processing equipment which carries out the development 
of the wafer, according to an individual, and conveyance of a wafer to various processors is 
further performed by the transport device. 

[0003] Although this spreading development system is installed in the clean room Since it is 
necessary to perform each processing under a purer ambient atmosphere, it sets to a spreading 
development system. The perimeter and the upper part of equipment It surrounds by casing 
material suitably, defecation air supply equipments, such as a fan filter unit (FFU) which united 
the fan and the filter with the upper part of equipment so to speak further, are formed, and said 
each processor is arranged under the downflow of the air defecated from this FFU. 
[0004] And in order to remove impurities, such as an acid component, an alkali component, and 
ion, an organic component in the ambient atmosphere in a spreading development system, he 
installs a chemical filter in the upstream of defecation air supply equipments, such as FFU of 
description, and is trying to remove an impurity. Especially an alkali component, such as ammonia 
(NH3), reacts with the resist of a chemistry magnification mold, forms poor solubility and an 
insoluble neutralization layer, and is not desirable for subsequent processing. Therefore, it is 
necessary to stop the ammonia component in the ambient atmosphere in said spreading 
development system a little as much as possible, and formation of a neutralization layer can be 
prevented by controlling the ammonia concentration in air to three or less 1microg/m. 
[0005] Usually, in order to remove the ammonia component in an ambient atmosphere, the 
chemical filter using the adsorption treatment by activated carbon is used. The ammonia 
component to which it stuck as time amount passed will be accumulated in the interior, removal 
capacity declined, and such a chemical filter had the short life. For this reason, the whole 
spreading development system needed to be stopped in the case of exchange of a chemical 
filter, and it had become the cause which causes the fall of a throughput. The chemical filter is 
still more expensive and it had led also to the jump of a running cost. 

[0006] Then, it tried for this invention persons to replace with the above-mentioned chemical 
filter, and to remove the above mentioned ammonia component by the so-called gas liquid 
contact with impurity removal liquid. For example, when using pure water as said impurity 
removal liquid, pure water was sprayed in the shape of Myst from the shower nozzle, and the 
ammonia component in an ambient atmosphere etc. was dissolved in this Myst 
[0007] 

[Problem(s) to be Solved by the Invention] However, if it is by the end of today, saving of 
environmental resources, the cure against energy, etc. are demanded more severely than before. 
In the ammonia removal by the gas liquid contact, since it is necessary to send a lot of water 
into a shower nozzle, putting a pressure with a pump in order to form Myst, there is room to 
improve about the amount used and the point which carries out a pump output of pure water. If 
Myst is furthermore spread around, in order for there to be a possibility that the ambient 
atmosphere in the spreading development system currently maintained at predetermined 
temperature and humidity may be confused and to aim at highly-precise-izing of the detailed- 
ized technique of the further semiconductor device, and improvement in the yield, there is room 
to improve. 

[0008] this invention aim at offer the spreading development system which be made in view of 
this point , attained saving of the amount of the impurity removal liquid used , and energy saving , 
had the function to in.which the impurity in the ambient atmosphere in equipment can be remove 
efficiently , without use a chemical filter can maintain the ambient atmosphere in equipment and 
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a filter described above predetermined temperature and humidity for an ambient atmosphere , 

lengthened a life cycle further , and be excellent in a throughput etc. 

[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
invention of claim 1 is equipment which performs predetermined processing in predetermined 
space to a substrate, and it has the stripper which removes the impurity contained in the air 
supplied in said predetermined space, and the substrate processor characterized by to be 
prepared the circulation member of the porosity to which impurity removal liquid circulates in the 
gas-liquid-contact space formed in this stripper offers. 

[0010] According to the substrate processor according to claim 1, air is introduced into a 
stripper and circulates the inside of gas-liquid-contact space. At this time, impurities, such as an 
acid component, an alkali component, and ion, an organic component that are contained in air, 
are incorporated in impure removal liquid, such as pure water, through the detailed hole formed 
in the circulation member. In this way, an impurity is removed out of air. Since impurity removal 
liquid is only circulated in a circulation member in case an impurity is removed out of air, there is 
little resistance and it can reduce the flow rate and water pressure of impure removal liquid. And 
since impure removal liquid is not sprayed, it can prevent that the Myst ambient atmosphere of 
impure removal liquid diffuses around. Furthermore, not using the pump of dedication etc., ** can 
also supply impurity removal liquid using the supply pressure in works. 
[001 1] Moreover, for example, the alkali component in air can be removed, without using a 
chemical filter. And in a circulation member, since new impure removal liquid always continues 
flowing while the impurity removal liquid which the alkali component etc. dissolved flows out, 
removal capacity does not decline. Therefore, a life cycle is long, is excellent in a throughput, 
and can also reduce maintenance costs, such as a parts replacement. 

[0012] As indicated to claim 2, it is desirable that the temperature-and-humidity adjusting device 
which adjusts the temperature and humidity of air from which the impurity was removed by said 
stripper is formed. Then, since temperature and humidity will also be adjusted, air is not only 
defecated, but can be processed suitably in the predetermined space to which such air is 
supplied. 

[0013] As indicated to claim 3, you may be the configuration which collects a part of air in said 
predetermined space, introduces into said stripper, and is again circulated in said predetermined 
space. Since according to this configuration a part of air collected from the inside of 
predetermined space is introduced into a stripper and reuse is aimed at, the air content newly 
introduced from the outside can be reduced. 

[0014] As indicated to claim 4, you may be the configuration through which collects some 
impurity removal liquid [ at least ] which passed said stripper, and said stripper is made to 
circulate again. If the impurity removal liquid which incorporated the impurity according to this 
configuration is defecated and it is made to supply a stripper again, the amount of the impurity 
removal liquid used can be saved. 

[0015] As indicated to claim 5, it is desirable that it is the configuration of having arranged up 
the sending-out header to which impurity removal liquid is sent out, and having connected said 
circulation member between these inflow header and the outflow header while said stripper 
arranges caudad the introductory header into which impurity removal liquid is made to introduce. 
In this case, even if it installs two or more circulation members, impurity removal liquid can be 
spread over each circulation member at homogeneity. For this reason, it cannot leak from the air 
diffused in gas-liquid-contact space, and an impurity can be removed. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is 
explained. Drawing 1 is the top view of the spreading development system 1 as a substrate 
processor concerning the gestalt of this operation, drawing 2 is the front view of the spreading 
development system 1, and drawing 3 is the rear view of the spreading development system 1. 
[0017] The spreading development system 1 receives the spreading development system 1 from 
the exterior per cassette in 25 wafers W, as shown in drawing 1 . with the cassette station 2 
which carries out carrying-in appearance or carries out carryingHn appearance of the wafer W to 
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Cassette C The processing station 3 which comes to carry out multistage arrangement of the 
various processors which perform predetermined processing to single wafer processing in a 
spreading development process, It has the configuration which connected to one the interface 
section 4 which delivers Wafer W between the aligners (not shown) adjoined and formed in this 
processing station 3. 

[0018] At the cassette station 2, two or more cassettes C can be freely laid [ the position on 
the cassette installation base 5 used as the installation section ] in the direction of X (the 
vertical direction in drawing 1 ) at a single tier. And the transportable wafer conveyance object 7 
is established free [ migration ] along the conveyance way 8 to this cassette array direction (the 
direction of X), and the wafer array direction (Z direction; the direction of a vertical) of the wafer 
W held in Cassette C, and it can access now alternatively to each cassette C. 
[0019] The wafer conveyance object 7 is equipped with the alignment function which performs 
alignment of Wafer W. This wafer conveyance object 7 is constituted so that it can access to the 
adhesion device 31 and the extension equipment 32 which belong to 3rd processor group G3 by 
the side of the processing station 3 so that it may mention later. 

[0020] The main transport device 13 is formed in the core, various processors are arranged 
around the main transport device 13 multistage, and the processor group consists of processing 
stations 3. In this spreading development system 1 **, four processor groups G1 and G2, G3, and 
G4 are arranged, and the 1st and 2nd processor groups G1 and G2 are arranged at the 
transverse-plane side of the spreading development system 1. 3rd processor group G3 The 
cassette station 2 is adjoined and it is arranged, and the 4th processor group G4 adjoins the 
interface section 4, and is arranged. The 5th processor group G5 furthermore shown with the 
broken line as an option can be separately arranged to a tooth-back side. 
[0021] By the 1st processor group G1, as shown in drawing 2 , two kinds of spinner mold 
processors 15, for example, the resist coater which applies and processes a resist to Wafer W, 
and the processing equipment 16 which supplies and processes a developer to Wafer W are 
arranged sequentially from the bottom in two steps. In the 2nd processor group G2, the resist 
coater 17 and processing equipment 18 are similarly accumulated on two steps sequentially from 
the bottom. 

[0022] In 3rd processor group G3, as shown in drawing 3 , the adhesion device 31 for raising 
fixable [ of the cooling equipment 30 and resist liquid which carry out cooling processing of the 
wafer W, and Wafer W ], the extension equipment 32 which makes Wafer W stand by, the Puri 
ovens 33 and 34 which dry a thinner solvent after resist liquid spreading, the post baking 
equipment 35 which performs heat-treatment after a development, and 36 grades have put on 
eight steps sequentially from the bottom. 

[0023] By the 4th processor group G4, cooling equipment 40, the extension cooling equipment 41 
which makes the laid wafer W cool naturally, extension equipment 42, cooling equipment 43, the 
postexposure ovens 44 and 45 that perform heat-treatment after exposure processing, post 
baking equipment 46, and 47 grades are accumulated on eight steps sequentially from the 
bottom, for example. 

[0024] The wafer conveyance object 50 is formed in the center section of the interface section 
4. This wafer conveyance object 50 is constituted so that it can access to the extension cooling 
equipment 41 belonging to the 4th processor group G4, extension equipment 42, the 
circumference aligner 51, and an aligner (not shown). 

[0025] As opposed to the 4th processor group G1 and G2, G3, G4, and the interface section 4 
the spreading development system 1 — setting — said cassette installation base 5 carried out, 
the conveyance way 8 of the wafer conveyance object 7, and the 1- As shown in drawing 2 , the 
high efficiency filters 51, such as a ULPA filter, are formed in the system upper part at said 
every three zones (the cassette station 2, the processing station 3, interface section 4), so that 
the downflow of pure air may be formed from the upper part. And a pure downflow is formed as it 
was defecated when the air supplied from the upstream of this high efficiency filter 51 passed a 
high efficiency filter 51, and it was shown in the continuous-line arrow head and broken-line 
arrow head of drawing 2 . Especially to the resist coater 15 and processing equipment 16, as 
shown in drawing 4 , duct piping is suitably carried out so that a pure downflow may be formed 
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independently also to the interior. 

[0026] If an example is shown, as the space 0 in the spreading development system 1 is shown in 
drawing 4 , it is surrounded in a side plate 61 and 62 grades, and further, a top plate 63 is 
minded, Space P is minded between the air hole plates 64, and the bottom plate 65 is formed, 
respectively. And the wall duct 66 is formed in the 1 side of equipment, and it leads to the head- 
lining chamber 67 formed in the top-plate 63 inferior—surface-of-tongue side. 
[0027] The exhaust port 68 is formed in the bottom plate 65, and the bottom ambient 
atmosphere in the equipment collected through the air hole plate 64 is exhausted from the 
exhaust pipe 69 connected to this exhaust port 68 to a works exhaust air system. On the other 
hand, a part of collected air is introduced into a stripper 72 through a blower fan 71 with the 
introductory tubing 70 connected to the exhaust pipe 69. The air from which alkali components, 
such as ammonia (NH3), were removed in this stripper 72 is sent out to the temperature-and- 
humidity adjusting device 73, and is adjusted to predetermined temperature and humidity. Then, 
air is sent out through a delivery valve 74 to said wall duct 66, and blows off as a downflow in 
equipment through said high efficiency filter 51 installed under the head-lining chamber 67 which 
is a pressure regulation field. 

[0028] About the processing equipment 16 in the 1st processor group G1, the subchamber 81 is 
separately formed in the upper part in the casing 80 which constitutes that outer wall, and this 
subchamber 81 is opened for free passage with the wall duct 66. Therefore, the air which flows 
the inside of the wall duct 66 is breathed out as a downflow in processing equipment 1 6 through 
the high efficiency filter 82 installed under the subchamber 81. In addition, the ambient 
atmosphere in processing equipment 16 is exhausted from the exhaust pipe 83 formed 
separately in the space P under the air hole plate 64. 

[0029] The subchamber 91 is similarly formed in the upper part in casing 90 separately about the 
resist coater 15, and this subchamber 91 is opened for free passage with the wall duct 66. 
Therefore, the air which flows the inside of the wall duct 66 after defecating is breathed out as a 
downflow in the resist coater 15 through the high efficiency filter 92 installed under the 
subchamber 91. In addition, the ambient atmosphere in the resist coater 15 is exhausted from 
said exhaust pipe 83 in the space P under the air hole plate 64. 

[0030] Next, the configuration of the stripper 72 concerning this invention is explained. A 
stripper 72 can be divided roughly into the sending-out section 102 for sending out the air 
processed by the induction 100 for introducing the air processed by the stripper 72, the impurity 
removal section 101, and the stripper 72 as shown in drawing 5 . 

[0031] The air collected from the space O of the spreading development system 1 as mentioned 
above is ventilated with a blower fan 71, predetermined air speeds, for example, 0.4 m/S, and is 
introduced from induction 100 via the duct 103 with an aperture of 70mm to the impurity 
removal section 101. And as shown in drawing 6 , the introduced air is sent out from the 
sending-out section 102, after flowing the inside of the gas-liquid-contact space S formed in the 
impurity removal section 101 and removing an ammonia component. In addition, below, in the 
gestalt of this operation, when pure water (DIW) is used as impurity removal liquid, it bases and 
explains. 

[0032] The magnitude of the gas-liquid-contact space S first formed in the impurity removal 
section 101 is (Length A) 52mmx (width B) 59mmx height (C)60mm. And the impurity removal 
section 101 is equipped with 410 porosity Teflon tubes 104 which consist of the quality of the 
material made from Teflon in which much minimum pores were formed, for example. The porosity 
of the porosity Teflon tube 104 is in **0.5% of within the limits 75%, and the path of each pore 
has become 0.2 micrometers. 

[0033] A stripper 72 has arranged the sending-out header 106 to which the pure water which 
circulates out of two or more porosity Teflon tubes 104 is received collectively and sent out in 
the upper part of the impurity removal section 101, and has connected the porosity Teflon tube 
104 in the condition of having stood up, between these installation header 105 and the sending- 
out header 106 while it arranges the introductory header 105 for making pure water introduce in 
two or more porosity Teflon tubes 104 at a level with the lower part of the impurity removal 
section 101. 
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[0034] As shown in drawing 7 , the pure-water supply pipe 108 is connected to the inlet 107 
formed in the introductory header 105. The flow meter 109 and the flow control valve 110 are 
infixed in this pure-water supply pipe 108, respectively. Moreover, the pure-water drainage tube 
1 12 is connected to the sending-out opening 1 1 1 formed in the sending-out header 106, and the 
concentration detector 1 15 which detects ammonia concentration to the sending-out opening 
1 1 1 is attached. A flow meter 109, a flow control valve 110, and the concentration detector 1 15 
are connected to a control unit (not shown). If the ammonia concentration detected by the 
concentration detector 1 15 becomes high, it is made for a control unit to make the flow rate of 
pure water increase, and it will adjust a flow control valve 110, carrying out monitoring of the 
flow rate value of a flow meter 109 at this time. 

[0035] As shown in drawing 8 , two or more porosity Teflon tubes 104 are arranged. Spacing (F) 
of the medial axes of the porosity Teflon tube 104 in the flow direction and parallel direction of 
air is set as 1.5mm, and spacing (G) of the medial axes of the porosity Teflon tube 104 which 
exists in the flow direction and the rectangular direction of air is set as 2.5mm. Furthermore, the 
outer diameter (D) of the porosity Teflon tube 1 04 is formed in 2mm, and the bore (E) is formed 
in 1mm. 

[0036] It distributes equally within the introductory header 105, and the pure water introduced 
from the lower part of the impurity removal section 101 flows into each porosity Teflon tube 104. 
As shown in drawing 8 , the introduced air is passed hitting two or more porosity Teflon tubes 
104. At this time, impurities, such as alkali components, such as an acid component in air and 
ammonia, ion, and an organic component, are incorporated in pure water through the pore of the 
porosity Teflon tube 104. The pure water which incorporated the impurity is sent out from the 
sending-out header 106 as it is, and an effluent is carried out to homogeneity. Moreover, it 
continues being supplied by one side in new pure water at the porosity Teflon tube 104. In this 
way, the porosity Teflon tube 104 with which new pure water always circulates functions over a 
long period of time as a powerful filter which removes an impurity out of air rather than 
conventional activated carbon. 

[0037] The temperature of pure water is set as 24 degrees C (ordinary temperature). Moreover, 
it has composition which supplies pure water to a stripper 72 using the supply pressure in works, 
and the flow rate of pure water is set within the limits of 1 - 1 0 ml/min, and water pressure is 
set below to low voltage, for example, the atmospheric pressure in the gas-liquid-contact space 
S. Since there is little piping loss of the porosity Teflon tube 104, pure water can fully be 
circulated also under such conditions. 

[0038] Moreover, when a part of air exhausted from the spreading development system 1 is 
exhausted as mentioned above to the intensive exhaust air systems in works etc., in order that it 
may compensate the part, as shown in drawing 4 , the air in a clean room is introduced in a 
stripper 72 through the introductory tubing 113, and an impurity is removed. A damper 114 can 
adjust the amount of installation of air freely. 

[0039] Moreover, as shown in drawing 5 , the concentration sensor 120 which detects ammonia 
concentration into the duct 103 by the side of induction 100 (primary side) is formed, and the 
concentration sensor 121 is formed also in the duct 103 by the side of the sending-out section 
102 (secondary). The secondary ammonia concentration which the primary side ammonia 
concentration detected by the concentration sensor 1 20 detected by the concentration sensor 
121 is sent to a monitor 123, respectively. And a monitor 123 displays primary side ammonia 
concentration and secondary ammonia concentration, and has the composition that evaluation 
and the monitor of the ammonia removal engine performance of a stripper 72 can be performed. 
[0040] The air sent out from the sending-out section 102 is sent out to the temperature-and- 
humidity adjusting device 73 shown in drawing 4 . The temperature-and-humidity adjusting 
device 73 arranges the cooler style 131, the heating device 132, the humidifier style 133, and the 
blower fan 134 sequentially from the upstream in a chamber 130. 

[0041] A cooling coil can be used for the cooler style 131. and it cools the introduced air quickly 
(for example, 5 degrees C), and has the function to which dehumidification is carried out. The 
heating device 132 has the function to heat the air cooled through the cooler style 131 to 
predetermined temperature, and the heating coil using an electric heater or heat source water 
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can be used for it. And the humidifier style 133 has the function which humidifies the air which 
passed the heating device 132 and became predetermined temperature to predetermined 
humidity. And the air which passed through the humidifier style 133 is sent out with a blower fan 
1 34. It is possible to send out the air set as predetermined temperature and the humidity of 23 
degrees C f for example, temperature, and 40% of relative humidity by these cooler style 131, the 
heating device 132, and the humidifier style 133. 

[0042] The spreading development system 1 concerning the gestalt of this operation is 
constituted as mentioned above, and explains an operation of this spreading development system 
1 etc. below. First, the wafer conveyance object 7 picks out one unsettled wafer W from 
Cassette C, and it carries in to the adhesion device 31 belonging to 3rd processor group G3. And 
in the space O in the spreading development system 1, the wafer W which raises the adhesion of 
resist liquid and to which HMDS was applied, for example is conveyed by each processor 
according to a predetermined conveyance path, and the spreading development is performed to 
it by the main transport device 13. 

[0043] The downflow defecated in the space O of the spreading development system 1 is formed 
during processing of each processor in such a spreading development system 1, and the air in 
Space O is passed below, through the air hole plate 64, from Space P, it is exhausted by this 
downflow to the exhaust air system in works, or is introduced to a stripper 72. 
[0044] Here, the impurity generated in Space O, especially an ammonia component can be 
incorporated and removed in a stripper 72. That is, as shown in drawing 6 , air circulates the 
inside of the gas-liquid-contact space S, and at this time, the ammonia component in air melts 
into the pure water which circulates the inside of the porosity Teflon tube 104 through pore, and 
it is ****(ed). In this case, since the pure water introduced from the introductory header 105 
flows the inside of the porosity Teflon tube 104 toward a top from the bottom, pure water can be 
spread over each porosity Teflon tube 104 at homogeneity. For this reason, it cannot leak from 
the air diffused in the gas-liquid-contact space S, and an alkali component can be removed. Of 
course, pure water is made to also incorporate an acid component, and the ion and organic 
component which are contained in air, and the porosity Teflon tube 104 can remove them. 
[0045] Then, it is returned in equipment, particle is removed by the high efficiency filter 51, and 
air is again utilized as a downflow, after being sent out to the temperature-and-humidity 
adjusting device 73 and adjusted to predetermined temperature and humidity. In this way, it is 
stabilized, the cleanliness, temperature, and humidity in Space O can be maintained, and it can 
process suitably within the spreading development system 1 . Moreover, since a part of collected 
air is introduced into a stripper 72 and it is reused, the air content newly introduced from the 
introductory tubing 113 can be reduced. In addition, although a part of air exhausted out of 
equipment is exhausted in the exhaust air system in works, all the air exhausted is introduced 
into a stripper 72, and you may make it aim at reuse in the gestalt of this operation. 
[0046] Since according to this spreading development system 1 pure water is only circulated in 
the porosity Teflon tube 104 in a stripper 72 in case an impurity is removed out of air, there is 
little resistance and it can reduce the flow rate and water pressure of pure water. For this 
reason, the amount of the pure water used can be saved and it becomes possible [ ** ] to 
supply pure water to a stripper 72 with energy saving using the supply pressure in works not 
using the pump of dedication etc. Since pure water furthermore is not sprayed, it can prevent 
that Myst of pure water is spread around. Consequently, the humidity in equipment is stabilized, 
and is maintained and highly-precise-izing of a detailed-ized technique and improvement in the 
yield can be realized. 

[0047] Moreover, the alkali component in air can be removed especially, without using a chemical 
filter. And within the porosity Teflon tube 104, since the pure water which the ammonia 
component dissolved is sent out and it always continues permuting by new pure water, removal 
capacity does not decline. Therefore, a life cycle is long, the need of stopping the whole 
spreading development system for a maintenance decreases, and it excels in the throughput. 
Furthermore, maintenance costs, such as a parts replacement, are reducible. 
[0048] In addition, the removal effectiveness of a stripper 72 receives effect in the water 
temperature of pure water, and the touch area of the porosity Teflon tube 1 04. If the 
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temperature of pure water is lowered to 7 degrees C, many ammonia components can be made 
to melt rather than the time of ordinary temperature. For this reason, the highly efficient stripper 
72 is realizable. Moreover, if a large number installation of the porosity Teflon tube 104 is carried 
out as much as possible into the gas-liquid-contact space S, on the whole, the touch area of the 
porosity Teflon tube 104 can increase, and the removal engine performance can be raised. 
[0049] Moreover, although the porosity Teflon tube 1 04 was used as a circulation member, you 
may make it use the tube made from an alumina with which not only this but much minimum 
pores were formed with the gestalt of this operation. You may make it form the porosity sheet 
120 with which much minimum pores were formed in said gas-liquid-contact space S, as 
furthermore shown in drawing 9 . The inside of this porosity sheet 120 is formed in midair, and it 
is made to circulate pure water. According to this porosity sheet 120, since the touch area is 
large, an ammonia component is efficiently removable out of air. 

[0050] Moreover, as shown in drawing 10 , you may be the configuration through which connects 
the circulation path 140 to said pure-water supply pipe 108 and said pure-water drainage tube 
1 12, collects some pure water [ at least ] which passed the stripper 72, and a stripper 72 is 
made to circulate again. The pump 141, the filter 142, and the flow control valve 143 are formed 
in this circulation path 140. And the collected pure water flows by operation of a pump 141, and 
after pre fill tray SHON is carried out with a filter 142 and defecating, it is sent out and reused 
by the pure-water supply pipe 108. Since according to this configuration the flow rate and water 
pressure of pure water are low as mentioned above while being able to save the amount of the 
impurity removal liquid used, there are also very few burdens placed on a pump 141. For this 
reason, if it sees as the whole equipment, operation cost can fully be deleted. Moreover, a 
substrate may be a substrate of a rectangle not only like discoid like the above-mentioned wafer 
W but a LCD substrate. 
[0051] 

[Example] Next, it evaluated about the engine performance of the stripper 72 indicated by the 
gestalt of this operation using the monitor 123. In addition, what explained the specification of a 
stripper 72, the porosity Teflon tube 104, and a duct 103 with said operation gestalt is applied. 
[0052] As shown in drawing 5 , the air ventilated by 0.4 m/S is introduced in the stripper 72 of a 
simple substance. On the other hand, 24-degree C pure water is circulated by the flow rate of 
50 ml/min in the porosity Teflon tube 104. The concentration sensor 120,121 detects the 
ammonia component in the air before and behind a stripper 72, and the engine performance of a 
stripper 72 is also investigated. The result is shown in drawing 1 1 . Moreover, pure water is 
circulated by the flow rate of 3 - 8 ml/min, and the engine performance of the stripper 72 at this 
time is also investigated. The result is shown in drawing 12 . 

[0053] In drawing 1 1 and drawing 12 , the axis of abscissa was made into primary side ammonia 
concentration (mug/m3), and each made the axis of ordinate secondary ammonia concentration 
(mug/m3). If it lets the air from which ammonia concentration serves as 87.2microg/m3 pass to 
a stripper 72 as shown in drawing 1 1 , the ammonia concentration after passage and in air can be 
reduced to 20.9microg/m3. The ammonia concentration in air can be similarly reduced to 
2.4microg/m3 from 0.8microg/m3 from 2.1microg/m3 from 19.9microg/m3 at 0.2microg/m3 at 
0.6microg/m3, respectively. If the die length of the impurity removal section 101 is designed 4 
times, or four steps of strippers 72 are put in a row and installed so that he can understand from 
this result, and the passage distance of air may increase 4 times, it will become possible to 
remove the ammonia concentration in air from 87microg/m3 to about three 0.2microg/m. Thus, it 
has checked that ** also controlled the ammonia concentration in air to three or less 
1microg/m, and prevented formation of a neutralization layer not using a chemical filter. 
Moreover, as shown in drawing 1 2 , the ammonia concentration in air can be fallen to 
4.4microg/m3 from 5.3-6.5microg/m3 from 18.6microg/m3 at 1-0.8microg/m3, respectively. 
Therefore, acquiring the result shown by drawing 1 1 and the same effectiveness is guessed. In 
addition, four steps of strippers 72a, 72b, 72c, and 72d are put in a row to drawing 13 , are 
installed in it, and the situation of a case is shown. In this case, in order of stripper 72 a-d, pure 
water may be poured in serial and may be used. By these strippers 72 a-d, the ammonia 
concentration in air can be reduced to about three 0.2microg/m. 
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[0054] 

[Effect of the Invention] According to invention of claims 1-4, while attaining saving of the 
amount of the impurity removal liquid used, and energy saving, the impurity in the ambient 
atmosphere in equipment is removable using the stripper with which the substrate processor 
concerned was equipped as an alternative of a chemical filter. Furthermore diffusion of Myst of 
impurity removal liquid can be prevented, and a highly precise manufacturing technology can be 
realized. And since removal capacity does not decline over a long period of time, it becomes 
unnecessary to be able to excel in maintenance nature and to be able to stop equipment, and 
the operating ratio can be raised. 

[0055] Especially according to claim 2, the temperature and humidity of air which were defecated 
can be adjusted and it can process suitably in predetermined space. Moreover, according to 
claim 3, the air content newly introduced from the outside can be reduced, and according to 
claim 4, the amount of the impurity removal liquid used can be saved more. According to claim 5, 
it cannot leak from the air diffused in gas-liquid-contact space, and an impurity can be removed. 
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